The aim of the present paper is to investigate channels of innovation and knowledge transfer in the development of the automotive and wood processing sectors in Slovakia and identify suitable policies to support these innovations. We follow the conceptual framework of innovation patterns and try to identify adequate support policies for different regional innovation patterns. We used interviews with several relevant actors in both sectors to identify their innovation activities and the role the external environment plays in them. We found that better functioning support tools in the region are aimed at key channels of knowledge and innovation transfer. We also support the need for a thematically/regionally focused innovation policy approach, as both sectors and regions require different kinds of innovation policies.
I. Introduction
Innovation represents a very important part of the growth potential of regions. However, it is very important to support this potential with adequate innovation policies. The INNO Policy Trend Chart 3 currently identifies more than 1,000 horizontal and specific innovation support measures across Europe (PRO INNO, 2009 ). They are usually oriented towards many different and broad issues such as fostering human capital, supporting R&D, access to finance, commercialisation of innovation, supporting technology transfer cooperation between universities and foreign investors or adopting a clear and enforceable system of intellectual property rights. Innovation policies in Slovakia are mainly developed on the national level. However, empirical analysis has highlighted the inappropriateness of the "one-size-fits-all" policy (Tödtling and Trippl, 2005) . European innovation policies have to move away from a neutral and generic innovation strategy; they require instead to be based on a thematically and regionally focused innovation policy approach (OECD, 2009; Capello, 2012) . The empirical evidence confirms the role of regional specific characteristics in explaining regional innovative activity (Rondé, 2005) and the importance of place in innovation (Barca, 2012; Camagni and Capello, 2013; Matatkova and Stejskal, 2011) . The development of a full innovation strategy also requires sectoral understanding and evidence of how innovation happens in the most critical sectors (NESTA, 2007) . For example, the latest studies show a difference in the ability of less developed regions to explore the full potential of R&D (Rodríguez-Pose and Crescenzi, 2008) . Regional innovation policy is likely to fail when local strategies deviate considerably from the local context (Lambooy, 2001) , implying a need for developing policies targeted at other than only R&D in order to support innovation in these regions. This case study supports this selected approach by analysing innovation development patterns and policies in two sectors in Slovakia. The aim of the present paper is to investigate channels of innovation and knowledge transfer in the automotive and wood processing sector development in Slovakia and identify suitable policies to support innovation in these sectors. The case study will show that sectoral and regional characteristics are interconnected and each successful innovation strategy must consider both dimensions. Compared to previous studies, which are based mainly on econometric models or single sector evaluation (e.g. Lengauer et al., 2010) , we chose a case study methodology that allowed us to look more closely not only at the existence of channels of knowledge and innovation, but also more specifically at the key elements that influence these channels and also to compare two industry sectors at the same time. Different sectors in different regions rely on different patterns of innovation, so require different strategies to fully exploit their innovation potential. We identify territorial innovation patterns and differences in innovation modes of these sectors. This will lead us to different needs in innovation policy support. We show the importance of fully understanding how historical trajectories affect change in innovation within a particular region. The paper is organized as follows. In the first part, we describe the methodology of the research. We briefly describe the situation in innovation development in both sectors. In the following section, we analyse existing as well as suitable or suggested support policies to strengthen the innovation performance of the sectors. Finally, we formulate some recommendations for better and more tailored innovation policies.
II. Methodology
The methodology of the conducted case studies comes from a conceptual framework of "patterns of innovation". These try to not interpret a single phase of the innovation process, but rather the different modes of performing the different phases of the innovation process, highlighting the context conditions (Capello, 2012) . Compared to previous studies, which are based mainly on econometric models, we chose a case study methodology that allowed us to look more closely not only at the existence of channels of knowledge and innovation, but also more specifically at the key elements that influence these channels and suitable policies to support this channels. Our case studies concentrate not on one investment, but rather on a single sector, analysing the sector characteristics and the stage of its development in the context of regional innovation. Data collection is based on quite a large set of in-depth interviews conducted with companies in the sectors, including foreign direct investors, universities, government agencies, research centres and other support institutions at the national and regional levels. We interviewed firms from the whole value chain, from the final producer through to first level suppliers to small local companies at the bottom of the value chain, as seen in Table 1 . Additional information was collected from telephone interviews with some smaller companies in the sector, previous studies in the literature, company websites (namely, their annual reports) and official statistical sources. Furthermore, materials on publicly supported research projects developed by firms, research centres, or universities were collected and consulted. Aimed at the production of clutches and torque converters. The entire research effort is concentrated centrally in the parent company, process innovation is dominant. Aimed at applied R&D within the context of the automotive and engineering industry. Most innovations are carried out as orders -a client comes with a defined problem which is to be solved. The firm also executes its own research. MNC with strong orientation towards export. Allocation into this area has primarily been performed for supplies for the VW firm in Bratislava; later on, however, supplies have also been expanded for other car factories and plants abroad. Sub-supplier for the automotive industry. This company is preparing to launch a competence centre which will focus on research in the field of process automation and new materials. Slovak-owned company with no research, but systematically able to increase production and export.
Source: interviews with companies, Y -Year of foundation, E -Employment, R -revenues, A-K is automotive sector, L-P is wood processing sector
III. Innovation characteristics of sectors
The automotive industry is very competitive. The sector is one of the largest private investors in R&D in the EU (EC, 2009 ). According to the EU Industrial R&D Investment Scoreboard, the categories 'automobiles and parts' and 'commercial vehicles and trucks' accounted for e32.8 billion in R&D investments in 2008. The actual figure could be even higher, as this category does not include all automotive supplying sectors. Generally, the automotive sector in Slovakia could be characterized as a creative application pattern (Šipikal and Buček, 2013, see figure 1 ). Innovation activity within this pattern rests on the merging of external knowledge, coming from networking with leading regions, with local specialized knowledge in the region . The present pattern has been developed from a purely imitative pattern in recent years. Especially throughout the 1990s, foreign investors typically began with simple and/or low volume production and only later decided to assign local factories broader and/or more advanced functions within the MNC's production network (Pavlínek et al., 2009) . Increased concentration of automotive production in Central and Eastern Europe (CEE) led to increasing external scale economies which improved the competitiveness of CEE-based automotive producers (Pavlínek et al., 2009 ). For many companies, several customers and suppliers are concentrated within a "just in time" distance, allowing them to have only a single production plant for them. Innovation implementation was impressively marked by the high portion of FDIs in the sector. Innovation and technological developments at the local level were the result of the passive attitude of the region -in terms of invention, knowledge creation, and innovation generation -which was fed by actors and innovation external to the region (Capello, 2012) . Although the key product knowledge and innovation, as well as decisions about their application, are still made outside the Western Slovakia region, some new opportunities have started to open up. This includes increased autonomy for subsidiaries, a shift from defensive strategies associated with lowering costs to offensive strategies associated with assets and knowledge seeking (Hardy, 2011) . Innovation concept, design, and development were key competences of parent companies. The main role of the subsidiaries in this process was implementing these innovations by the most efficient production method. Because of territorial attractiveness in hosting countries, several MNCs started to shift production abroad, while keeping research-related activities in their home countries. However, research also needs experience from the production process, as well as the devices used in production. In fact, many solutions need to be tested and simulated. Because of the relocation of the production stages from the parent companies' countries, firms were forced to transfer a part of their research activities to these production units. This led to the creation of specialised units within the production plants focused on the development of research and innovation. In parallel, employees from those units became members of the research teams of their relative multinational companies, thus increasing their ability to conceive and develop innovative solutions. On this, an interviewee reports: "Higher involvement in innovation activities compared to the past is related to the progressive labour force improvement as well as to knowledge acquisition directly from the production process. This shift may mainly be more visible after production cancellation directly in the company head office. The development of new products without a direct possibility to examine some of the items in the production process cannot be fully done in the parent company and, therefore, started to be partly executed in this plant. In the last year, this plant also introduced its own innovations based on its own patent protection solution, which was previously the domain of the parent company. The firm also uses the system of innovatory movement for the moderate improvement of production processes. Tacit knowledge from the direct experience of production process plays a key role." As an outcome of these processes, strong specialisation in process innovation has been developed in Slovakia (Šipikal and Buček, 2013) . This has led to a shift in the innovation pattern from an imitative to creative application pattern, using local knowledge regarding production processes and combining them with product innovation from the external environment (parent companies). This positive evidence of the upgrading of the automotive sector in Central and Eastern Europe is also supported in other studies (Lorentzen et al., 2003; Pavlínek et al., 2009 ). On the contrary, the innovation pattern of wood processing sector is still imitative (Capello, 2012) , as shown in figure 2. In the absence of local preconditions for knowledge and innovation creation at the local level, innovation results from the passive attitude of a region which is fed by external actors with existing innovations developed elsewhere (Capello and Lenzi, 2013) . Products in the wood processing industry are not very complex. In reference to the furniture production industry, the majority of innovations are about the design and process of production. It is necessary to mention that the wood processing industry is one of the traditional sectors in the region and has a very long history. At the same time, this leads to a strong dependency. A large number of the firms are established in locations where production capacities have existed for several tens of years. The region must therefore tackle the lock-in problem and pay very little attention to the creation of new markets in main or related sectors. Also, foreign direct investments flow into businesses in the region, taking place on the basis of the acquisition of the existing capacities of Slovak businesses. This diametrically differs from the automotive industry, where a major part of investments are "greenfield investments". A relatively low rate of cooperation exists in the sector. Firms are often interconnected with the external environment rather than within the region. According to discussions with companies, the following explanations could be identified:
• Regional cooperation is not necessary -firms currently acquire innovations primarily from sources situated outside the region. Therefore, it is more important for them to sustain these channels of innovation transfer than to develop local competition;
• Local competition prevails -in contrast to the automotive industry, decisive competitors are not global players but local companies. Therefore, the creation of a competitive advantage is focused on whichever firm is better able to imitate the newest global innovations in the sector.
A slightly higher rate of cooperation exists with Knowledge Intensive Based Services which are aimed at supporting innovation transfer and education in the field of innovation management and transfer, which is primarily connected with the manner in which firms mainly innovate. At the same time, firms often have contacts or direct links to firms which provide the same services in other regions, where they also have access to the knowledge that businesses in the region overlook. Innovation activity is usually concentrated only on slight improvement of the product and is much more externally driven than in automotive. As mentioned in an interview with company L: "A lot of innovations happen because our suppliers of machinery equipment are continually meeting with us to try and show the advantages of new technology. This is very inspiring for us." This is different from the automotive sector, where the companies themselves are the main drivers of innovation activities and innovation consequently spill over to other sectors. As stated in an interview with a public sector institution: "Foreign companies were not very interested in cooperation with us. We need to implement several projects that improve our technology and have tried to focus the projects on very specific issues that interested them. This improves our cooperation, but still we see a lot of room for improvement. These projects are very difficult, because MNC are very demanding." The same is the case for KIBS, as mentioned by them: "We were working on some specific software improvement for FDI in automotive. This required a lot of work from us, but we found out we could now use and offer this knowledge to other sectors, where the companies are not at the level of the requirements." The wood processing sector indicates a low level of knowledge production and most innovations come directly from external sources or regions. This territorial attractiveness is usually based on cost competitiveness or market seeking (Dunning, 2001) and in this case we could find both cases. The main external sources are machinery suppliers and customers in this sector. As we showed in this section, the innovation activities and requirements in these two sectors are very different. This also leads to a very different perception of their requirements in terms of innovation support policy.
IV. Innovation Policies
Several different types of innovation policies have been used in Central and Eastern Europe related to innovation and growth promotion (Šipikal et al., 2010) . These policies are mainly implemented on the national level and with basically no differentiation between sectors in Slovakia. This type of support is much easier, because sectoral and regional approach requires adequate analysis of each sector, its agents and catalysts and the manner of knowledge and innovation creation and acquisition. However, as we showed in sector development, the innovation needs of the sectors are very different. In the automotive industry, support was mainly in the form of investment stimuli. Only three assembly firms (PSA, VW, and KIA) benefited during their existence from 720 million euro of state aid. Additional financial support was made available to foreign suppliers which followed those MNCs. This support was mainly in the form of a tax holiday and grants for newly-created work positions provided by the national government. The necessary infrastructure was also built with the support of national or regional governments. This aid was, however, oriented more towards the support of regional attractiveness than the support of innovation advances. Several studies consider the role of public policies in this respect as rather limited (Rama, 2008) . FDI promotion programmes are very often selective and concentrated on particular sectors, placing the government in the position of picking winners and losers better than the market would. However, as reported by Pavlínek et al. (2009) , in some cases, such as Slovakia, investment incentives were very aggressive and could quite strongly influence the location of new plants through investment incentives or infrastructure projects. The strong focus on the creation of a critical mass of FDIs rather than a strong orientation towards R&D foreign investment in the first stages of sector development played a crucial role in the success story of the region. This points to the importance of a close connection between innovation policy and inward investment promotion as development policy tools, two policy areas that have traditionally operated rather separately (Guimon, 2009) . This is actually confirmed in the case of the automotive sector.
As mentioned in an interview with C company: "At the beginning, we invested there just as market opportunity. Only a few years after the collapse of the soviet bloc, we really were not sure what to expect there and this was related not only to political stability, but also to the quality of the workforce and the business environment. Our Austrian technicians came here every week to set up and control crucial production processes, so we did not even think about research there." This clearly shows a continuous upgrading of the sectors and a need for different types of support policies at different stages of sector development. The evidence also suggests that R&D-intensive FDIs occur mainly through the expansion of existing subsidiaries rather than through greenfield investments (Guimon, 2009 ) and there are only very few such investments in developing or transition (or catching up) countries, such as Slovakia. In fact, there were no direct R&D-intensive FDIs in the automotive sector in Western Slovakia without previous investment in downstream segments of the value chain. In addition, hidden innovations, as one of the key innovations in the region, are greatly affected by non-innovation policies (NESTA, 2007) . Innovation upgrading in the region can to a great extent be achieved by supporting tools of regional policy which are not oriented towards research. This was also the case in Western Slovakia. The FDI attraction policy indirectly had the effect of building up a local knowledge base, by inducing workforce specialisation and upgrading and in turn improving capacities to introduce process innovation. However, this knowledge base was at the early stages totally missing and the direct support of R&D would have been probably misplaced and ineffective. This was also confirmed by several public R&D projects in the past that brought no long-lasting benefits to regional development. As a result, the successful policy initiatives in the region were those aimed at promoting and supporting key channels of innovation or knowledge inflows in the region. If a region is in the adoptive or imitative innovation pattern (Capello, 2012) , efforts centred on the formation of territorial preconditions for knowledge creation are not effective, as no demand for this is locally available. If firms are unable to manage innovation and have no sufficient internal capabilities for using basic research knowledge, there is no reason to actively support the creation of that knowledge. Innovation support in the case of the automotive sector should be oriented towards process innovation, which represents an example of regional specialisation.
Several interviewees report suggested policy measures to sustain high automotive sector dynamics. Human capital investments could continue to be an effective long-term policy for taking advantage of foreign capital and for favouring linkages creation and knowledge transfer, as also supported by Gentile-Luedecke and Giround (2012). As mentioned in interviews, human capital is one of the key factors for companies to remain. For example, company H said "Our work force represents an important competitiveness factor. Some of them are also becoming important employees for our headquarters", while another mentioned: "We work very hard with employees and their productivity has improved every year. We also contribute to this through strong cooperation with secondary schools." Much more attention should be given to networking. Cooperation of FDIs in the region with other local public research institutions is limited. Cooperation primarily centres on education and labour force training; more prominent is cooperation with secondary schools and universities. Policies should therefore markedly support the participation of universities and research institutions into international research projects. At present, policies are more oriented towards supporting domestic research, although this does not force universities to progress sufficiently. The establishment of a strong public sector is especially a basic precondition for a further shift of the region towards a knowledge creation pattern. This is consistent with many studies pointing out the importance of stimulating linkages of foreign subsidiaries with local firms, universities, or research centres (Kennel, 2007; Guimon, 2009) . Support policies that are concurrently aimed at more subjects seem to be more effective than innovation policies aimed at one subject only. National or regional governments responsible for the support of such policies do not have sufficiently qualified employees who are able to fully understand the contribution of proposed innovation projects to regional development. As a result, a lot of individual innovation projects were supported which had no positive influence on the improvement of regional capabilities for innovation or knowledge creation or acquisitions. The main reason for this is that innovation support for one subject represents only innovation for that subject and in many cases does not represent any innovation for the specific region (Šipikal, 2011) . Institutions to evaluate projects do not have staff qualified to assess the difference between innovation related only to enterprise itself and innovation with impact for the region. Those projects which focus only on the support of the public sector (e.g. research centres) often only lead to the creation of a "cathedral in the desert". Research centres established in this manner usually do not have consumers.
In contrast, most common research projects represented much more substantial progress for the region. At the same time, important ties between businesses and universities (or other research institutions) were created. Supporting these ties is also important for improving the ability of local public institutions to create new knowledge. A large part of the sector is formed by MNCs which are not interested in cooperating with local institutions if not motivated by support programmes. Support from so-called specialised competence centres aimed at research in specialised fields, whose condition is the participation of several institutions from private as well as public sectors, seems to work well. This is consistent with Oughton (2002) , which calls for effective broad partnership reflecting the industryuniversity-government network as crucial in determining the success of individual projects.
In our opinion, this is also connected with the need for the achievement of a critical mass of investments into specialised research in the public sector, whereby this region could perform research in those fields at the international level and would become an equal partner for existing MNCs in the region. This could only be achieved in coordination with national and European innovation policies as well as with other policies. From the abovementioned suggestions, we can also see an important shift in innovation policies requirements. Most of the proposed measures are no longer related to the support of territorial attractiveness. Increasing demand for policies supporting networking, creativity, and knowledge creation is likely to emerge. This ultimately confirms the theoretical proposition highlighting the need to adjust innovation policies to the present stage of sector and region development.
In the wood processing sector, the situation is different. The sector is less competitive and the level of innovation is far behind the automotive sector. Most of the innovation support activities useful in the automotive sector will not function in this sector. Specifically, orientation towards FDI will not bring as much innovation outcome as in automotive.
The currently present FDI companies are not innovation drivers and have very weak links with the domestic sector. Most of the previously used support in innovation in the wood processing industry came from EU structural funds. This support was aimed at technology innovation, but was mostly only used to replace old technology. Some companies consider this support unhelpful. As mentioned by company P: "If I could decide on this support, I would completely cancel it. It just distorts the competitive environment and does not bring new innovations for the region." Supporting tools, which the region lacks, but in which firms or supporting institutions are interested, can be summarized in two main areas. First is the support of the development of an innovative culture. It is necessary to support education not only concerning proficiency but more importantly the ability to manage innovations and implement an innovative business culture. This also functions on a commercial basis, when firms in the sector realize the need for systematic work with innovations. Only after the achievement of positive change in innovation perceptions in small-and medium-sized enterprises, would it be possible to effectively support the measures as support of clusters or common development projects. Without the creation of this culture in businesses, these measures were and will be useless, because businesses are not interested in them, as several performed projects showed. As supported by an interview with one of the companies: "We have started to use an external company to improve innovations in our company. We feel the importance of innovation, but there is no one really responsible for this area. They show us very interesting ideas on how to really understand innovation." Second is support for the opening of new markets. The region lacks both risk capital and active work by supporting institutions with new ideas and inventions which could, in turn, open new markets or expose existing market gaps. For the most part, such established businesses might change their strong path dependency and create basic centres for the accumulation of experience with innovation, which could lead to the creation of specific regional preconditions for single innovation creation from acquired knowledge.
In general, concerning the implementation of innovations, systems or measures of cooperation that are concurrently aimed at more subjects seem to be more effective than individual measures aimed at only one subject. The main reason for this is that the innovation support for one subject represents only innovation for that subject, not innovation for the region. Institutions aimed at the support of such projects do not have employees sufficiently qualified to determine the contribution of innovation. On the contrary, mutual projects represent the distinctively higher probability of acquisition or creation of innovation. This fact represents qualitative progress for the region. At the same time, important ties between businesses and universities (or other research institutions) are created. Support from these ties is also important for the improvement of the local abilities of public institutions to create new knowledge. A large part of the sector is formed by multinational companies that are not interested in cooperation with local institutions if not motivated by support programmes. Essentially, support from so-called specialized competence centres aimed at the research of specialized fields, whose condition is the participation of several institutions from the private -as well as the public -sector, seems to work well. In our opinion, this is also connected to the need for the achievement of a critical amount of investments for specialized research in the public sector. This region could, in those fields, perform research on the multinational level and would become an equal partner to existing multinational companies in the region. In particular, the focus on process application and new materials in the automotive industry seems to be a suitable specialisation. Particularly important is the active support of talented individuals, who may acquire the capability for knowledge and innovation creation without a formal support system. In this way, they could "open channels" for knowledge creation. In the Bratislava region, several examples can also be found where such individuals managed to invent patent solutions on the basis of which local competitive firms were then established. This support should be aimed mainly at the ability of schools to educate such individuals and give them access to risk capital. Innovation created in that way often represents the very first step and can demonstrate to firms that innovations may be created in that environment. These individuals are often the centre of the entire innovation creation system in less developed regions without established innovation systems. The relationship of this support to risk capital in the region is only slightly developed.
V. Conclusion
We also analysed innovation policies that help each sector's development. According to PRO INNO (2009) , nearly 80% of innovation support providers would admit that there is a need to improve the existing support mechanisms, so it is very important to select suitable policies that are actually needed for the development of the sector and region. One of the reasons is a centrally-set innovation support policy. We pointed out the fact that different sectors require different type of policies. Experience shows that successfully functioning support tools in the region are those aimed at the key channel of innovation or knowledge flow in the region and also those with connected conditions leading to such channels. If the region is in a phase of an adoptive or imitative innovation pattern, support which is centred on the formation of a territorial precondition for knowledge creation is not effective. The main reason for this is that there is no buyer for the created support system. It is evident that, if firms are unable to manage innovations and have insufficient abilities to make use of basic research knowledge, there is no sense in actively supporting the formation of that knowledge. An example may have already been mentioned: public research centres which are not directly interconnected with the private sector. The automotive sector is dominated by FDI and is highly innovative. Support policy should therefore focus primarily on the use of this potential and maximize the involvement of the public sector (in particular) in the global automotive value chain within clear regional specialisation.
In the wood processing sector, increased support technology transfer to small and medium enterprises will probably lead to higher growth effects as well as to a concentration of basic R&D. In the absence of local preconditions for innovation creation, R&D support is not an effective strategy. Generally, policy actions should be devoted to achieving the maximum return on imitation (Capello and Lenzi, 2013) . In this sector, innovation could be mainly be carried out by opening up new markets abroad and support policies could encourage the very effective transfer of innovation as a source of innovation activity for companies.
In both cases, human capital looks crucial for future growth sustainability and development in these sectors, but in a different manner. In the automotive sector, a highly qualified work force with technical skills will be crucial for continuing specialisation in production process knowledge creation. For the wood processing sector, the education of management about the importance of knowledge and innovation creation will provide the opportunity to move from imitative to creative application innovation pattern.
The policy of supporting innovation should very carefully study the local and global conditions which apply to each important sector in order to properly design adequate policies. These innovation support policies must be created in the context of all other support policies, e.g. education, employment or FDI attraction policies, in order to improve the innovative performance of sectors and regions.
